8\1 



o 

CsJ- 
CO 



O 

CO>. 



O Lu 



O 



O 

co V 



o 



CO \ 



CO 
CO 









LU 


CD- 





CO 



Q 

X 

I CO 



co 



V 



u 



LU 




o 

co \r 



( START ) 



SCHED-»SYNC: TEST SIGNAL GENERATING TIMING NOTIFICATION 
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TM— »LB: GENERATION OF TEST SIGNAL OF CYCLE TIME 



LB— »SCHED: REGISTRATION OF CHANGE TIMING OF TEST SIGNAL 



TM->SYNC: NOTIFICATION OF CYCLE END TIMING 



SYNC-»SCHED: REGISTRATION OF 

NEXT TEST SIGNAL GENERATING TIMING 
TEST RESULT COLLECTION TIMING 
CYCLE TERMINATION TIMING 
INTERRUPTION COLLECTION TIMING 



SCHED-»LB: CHANGE TIMING NOTIFICATION 



LB— »DUT— »LB— »TM: TEST SIGNAL GENERATION, 

RESULT SIGNAL ACQUISITION 



SCHED-KM: NOTIFICATION OF TEST RESULT COLLECTION TIMING 



TM«->SYNC: TEST RESULT COLLECTION & DISTRIBUTION 
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SCHED-»TM: NOTIFICATION OF CYCLE END TIMING 



SCHED-»TM: NOTIFICATION OF INTERRUPTION COLLECTION TIMING 
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Figure 8 



BEST AVAILABLE COPY 



Instancel 



Instance2 



Instance3 




Data for Instance 1 




Data for Instance 2 




Data for Instance 3 



Figure 




BEST AVAILABLE COPY 



« interface* 
ITest 



+pr&Exec() 
+executeO 

+postExecO 
+getStatusO 
+getNameQ 



FunctionalTest 



+preExec() 

+execute() 

+postHxecO 

+getStatusO 

+getName() 
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«interface» 
IMsgHandler 


* 


+handieMessageC 













-m_id : unsigned long long(idl) 



FunctionalTestMsgHandler 



+handleMessage() 

#handleG etNameMsg() 

#handleGetStatusMsg() 

#hand!eRunTestMsg() 

#handleNameMsg() 

#hand!eTestStatusMsg() 

#handteTestCompleteMsg() 



CmdOispatcher 



Figure^: | 
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cc utility» 
Application 



%12 



<cinterface» 
IDispatch 



"AT 
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«interface» 
ITestClient 



+getNameO 
+getStatusO 
+rvnTestO 

~~ZX — 
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.1 



FunctionalTestP roxy 



+setNameO 
+setStatus() 
+s etTes tComp! ete() 



« interface)) 
IMsgHandler 



r 
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+handleMessaget 



-mjd : unsigned long long(id ) 
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FunctionalTestMsgHandier 



+handleMessage() 

#handleGetNameMsg() 

#handleGetStatusMsg() 

#handleRunTestMsg() 

#handieNameMsg() 

#handleTestStatus Msg() 

#handleTestCompleteMsg() 
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CmdDispatcher 
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Test Environment 




Calibration 
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It 



[Configuration 



Test Preparation 



Pattern Compaq licrt 



Maduia Specific 
Pattern Compiler 



Test Pfogrww D^loj&GMftt 
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Modtrt© Resource Fife, 




Interface 















IW Emulation 
Module 



Test System 



Interface Control 



Mut&^Se Control 



Control 



NewHWorSW 
Module 



installation 



^tewNWc3^SW 
Module 
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Global 
( 

InitVoltage 0. 5 V; 



} 



# Required. Initial voltage on al I 

# wires. 

RecoveryRate 2.5 V/nS; # Optional. For drive conflict in 

# analog signals. 
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# Module Emulator. 
FJUModule "modulel" 
( 

Waveform 
( 

Step 1-32, 35; 
Analog 33, 34; 

} 

Port 1 
( 

Serial Number 1 ; 

ProductRevision 1 ; 

Pa rams 
{ 

test "par ami"; 
key "abc"; 



] 



] 



Port 8 
( 

Logical Port 3; 



SerialNumber 2; 
ProductRevision 1 ; 
Params 
( 

test "par ami"; 
key "abc"; 



# Module DLL. 



# Optional. Resource declaration. 

# Step type waveforms on channels 1 thru 32 

# channel 35. 

# Analog waveform on channels 33 and 34. 

# Declares the GBUS Port for this module. 

# Required. Should match setting in 

# Module Configuration File. 

# Required. Should match setting in 

# Module Configuration Fi le. 

# To be passed to DLL. 



# Optional. Designate Logical Port to use 

# in offline configuration file. 

# Default is the GBUS port. 



# To be passed to DLL. 



5020 



] 
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# Module Emulator 
EMUModu I e "module2" 
{ 

Waveform 

( Step 1-32: 5020 

Port 2 
{ 

SerialNumber 1: 
ProductRevision 1 : 

} 

J 

# Module Emulator 
EMUModu I e "dps" 
{ 

Waveform 
{ 

Slew 1-32 @ 2.0 V / nS; # The slew rate is required 5010 

# for al I slewing waveforms. 

Port 4 
{ 

Ser iaINumber 1 ; 
ProductRevision 1 ; 

} 

} 
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Global 
{ 

RegSelect 

} 
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'PatTraceSel 



# Pattern Tracing - Name of OASIS 

# Simulated Register Selection Fi le. 



DUTMode I "DUTISim" 
{ 

Waveform 
{ 

Step 1-32; 

} 

DUT 1 
{ 

Pa rams 
{ 

pa rami Name 
^ param2Name 

PinConnections 
{ 



paraml Value' 
pa ram2 Value' 



L3. 


1 


1 


1 


0 


nS; 


L3. 


2 


8 


1 


0 


nS; 


L3. 


3 


2 


1 


0 


nS; 


L3. 


4 


7 


1. 


0 


nS; 


L3. 


5 


3 


1 


0 


nS; 


L3. 


6 


6 


1 


0 


nS; 


L3. 


7 


4 


1 


0 


nS; 


L3. 


8 


5 


1. 


0 


nS; 


L3. 


9 


9 


1. 


0 


nS; 


L3. 


10 


16 


1. 


0 


nS; 


L3. 


11 


10 


1. 


0 


nS; 


L3. 


12 


15 


1. 


0 


nS; 


L3. 


13 


11 


1. 


0 


nS; 


L3. 


14 


14 


1. 


0 


nS; 


L3. 


15 


12 


1. 


0 


nS; 


L3. 


16 


13 


1. 


0 


nS; 
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DUTMode I "DUT2Sim" 
{ 

Waveform 
{ 

Slew 1-16 @ 2.0 V/nS; 

} 

DUT 2 
{ 

Params 
{ 

paramlName "paraml Value"; 
param2Name "param2Value": 

PinConnections 
{ 

L2. 1 1; # no delay specified means a delay of 0 

L2.2 2 

L2. 3 3 

L2. 4 4 

L2. 12 5 

L2.13 6 

L2. 14 7 

L2.15 8 
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SimComponent 


-m_time:Time=0 




-m_s lot: unsigned int 




#m_eng i ne : S i mEng i ne* 





+createDoma i n 0 : S i mEvent : : Doma i n_t 

+registerDomain(in doma in: Si mEvent :: Doma in_t. in chan_id: const SimChanlDS) 
+releaseDomain(in doma in: Si mE vent :: Doma in_t, in chan_id: const SimChanlDS) 
+getDoma i n ( i n doma i n: S i mEvent : : Doma i n_t) : S i mDoma i n 
+registerEvent(in event:const SimEventS) 
+registerEvent(in event:const SimEventS, in t:const Time&) 
+raiseEvent (in event: const SimEventS) 

_ 3 



ThirdPartyModule 



+getChannel (in chan_id:const SimChanlDS) : Si mChannel* 
+initial izeO 

+setBaseAddress (in index : unsigned int, in base:unsigned int) 
+getBaseAddress(in index unsigned int, out base: unsigned int*) 
+getModulelDs (out vendor ID: unsigned int*, out module ID: unsigned 
+setBusNumber (in number: unsigned int) 
+clear Inter ruptO 
+ lock Interrupt () 
+un lock Interrupt 0 

+read(in addr : unsigned int, outdata: unsigned int*) 

+write(in addr: unsigned int, in data: unsigned int) 

+handleEvent(in event: const SimEventS) 

+handleEvent(in event: const SimEvent&, in t: const Time&) 

-HnitEvents 0 

+initLoadEvents() 



i nt*) 



S i mComponentStepped 



7T 



ThirdPartyDUT 



+getChannel (in chan_id:const SimChanlDS) :Si mChannel* 
+run(in start: const Time& T in end: const TimeS) 

+handlelSVM(in chan_id: const SimChanlDS, in i: const Currents) : Vol tage 
+handleVSIM(in chao_id:const SimChanlDS, in viconst VoltageS) : Current 
+handleVSVM(in chanjd: const SimChanlDS, in v: const VoltageS) : Voltage 
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^include ''OAl/sim/SimComponent. h" 
# include "OAl/sim/SimChanne I. h" 
# include "OAl/sim/SimChanlD. h" 

^include "OAl/OFC/OFCStr ing.h" 

class MyBaseModule : publ ic OASIS: :SimComponent 

public: 

// constructor 

MyBaseModule (unsigned int sernum, unsigned int prodrev, 
unsigned int port) : 

// channel access 
. OASIS: :SimChannel* getChannel (const OASIS: : Si mChan IDS chanjd): 

// do nothing for these initialization steps 
void initial izeO { } 
void initLoadEventsO { } 

//ID 

unsigned int getSer ial Number () { return m_sernum: } 
unsigned int getProductRevisionO { return m_prodrev; } 

// bus I/O 

void setBaseAddr ess (unsigned int index, unsigned int base): 
void getBaseAddr ess (unsigned int index, unsigned int* base): 
void getModu I el Ds (unsigned int* vendor ID, unsigned int* modulelD) 
void setBusNumber (unsigned int number): 
void clear Interrupt 0 : 
void locklnterrupt 0 : 
void unlocklnterrupt 0 : 
ClassCode_t getClassCodeO: 

void read(unsigned int addr, unsigned int* data): 
void write (unsigned int addr, unsigned int data): 

// pattern tracing features (uh implemented) 

void po 1 1 (unsigned int&, Time& t. unsigned int) { } 

void pol I (unsigned int64&, Time& t, unsigned int) { } 

void pol I (unsigned doubleS, Time& t, unsigned int) { } 
void pol I (unsigned OFCString&, Time& t, unsigned int) { } 

protected: 

// internal types 
typedef unsigned int port_t: 
typedef unsigned int regjt; 
typedef unsigned char vector_t: 
typedef unsigned char vecaddr_t 

// internal data 

OASIS: :SimChannel m_channels[8] : 

. reg_t m_sernum: . 

reg_t m_prodrev: 

port_t m Dort : 

reg_t m_base: 

regjt m_per iod: 

reg_t m_edges[8]: 

reg_t m_high: 

reg^t m_low: 

vector_t m_pattern[100] : 

vecaddr_t m_patPtr: 

OASIS: : Si mEventMgr m.evtMgr: 

bool m_intrl_ock: 

}: 



#include "MyBaseModule. h" // base class header 
class MyDr iveModule : pub I ic MyBaseModule 
pub lie: 
// constructor 

MyDr iveModule (unsigned int sernum, unsigned int prodrev, 
unsigned int port) ; 

// access to vendor/module data 

void getModu le I Ds (uns i gned int* Vendor ID, unsigned int* module ID); 

// initial ize simulation 
void initEventsO ; 

// handle events 

void hand I eEvent (const OASIS' :SimEVent& event); 

void hand I eEvent (const OASIS: :SimEvent& event, const OASIS: :Time& t) 

}; 



vo i d MyDr i veModu I e : : hand I eEvent (const OAS IS: : S i mEvent& event, 

const OASIS: :Time& t) 

{ 

// t is the start of the cycle since that is the time we 
// registered for 

// write the edge into each channel 
for (chanaddr_t c = 0; c < 8; C++) 
{ 

// write the edge to the output channel 
m_channe I s [c] . set (t + m_edges[c] * 1 . Oe-12, 

(m_pattern[m_patPtr] & 1 « c ? m_high ■: m_low) 

* 1.0e-3); 

// terminate the write 

m_channels[c]. endCt + m_period * 1. Oe-12); 



.// register for the next start of cycle 
if (m_patPtr++ < 100) 

r eg i ster Event (m_evtMgr. makeWr i teEvent (DR I VE_CYCLE) , 
t + m_period * 1. 0e-12) ; 



#i ncl ude "MyBaseModul e. h" // base class header 
class MyStrobeModule : publ ic MyBaseModul e 
pub lie: 
// constructor 

MyStrobeModule (unsigned int sernum, unsigned int prodrev, 
unsigned int port) ; 

//access to vendor /module data 

void getModule IDs (unsigned int* vendor ID, uns i gned i nt* modu I e I D) ; 
// bus I/O 

void read(unsigned int addr, unsigned int* data); 
void write (unsigned int addr, unsigned int data); 

// initialize simulation 
void initEventsO ; 

// handle events 

void hand I eEvent (const OASIS: :SimEvent& event); 

void hand I eEvent (const OASIS: :SimEvent& event, const OASIS: :Time& t) 

private: 

// internal types 

typedef unsigned char chanaddr_t; 

// fail vector memory 
chanaddr_t m_fcm[10] : 
vecaddr_t m_fvm[10] ; 
reg_t m_fai ICnt; 

}; 



♦M 1 

void MyStrobeModule: : hand I eEvent (const OASIS: :SimEvent& event, 
^ const OASIS: :Time& t) 

// t is the end of the cycle since that is the time we 
// registered for 

//compute the start of cycle since all edges are relative to it 
OASIS: .Time tO = t - nuperiod * 1. Oe-12; 

// strobe each channel 

for (chanaddrj: c = 0; c < 8; C++) 

// make sure fail vector memory is not full 

if (m_failCnt = 10) 

{ 

return; 

] 

// strobe the input channel 

Voltage v = m_channels[cL read(t0 + m_edges[c] * 1. Oe-12); 
// test high 

if (m_pattern[m_patPtr] & 1 « c) 
//fail 

if (v < mjiigh * 1.0e-3) 

m_fcm[m_fai ICnt] = c; 

m fvm[m failCnt++] = m patPtr; 

,' " " : ' 

// test low 
else 

1 //fail 
if (v > mjow * 1 . 0e-3) 

m_fcm[m_fai ICnt] = c; 
m_fvm[m_fai ICnt++] = m_patPtr; 

//terminate the read 
m channels[i]. f lush(t) ; 

■ ... ] ■ ; 

// register for the next end of cycle 
if (m_patPtr++ < 100) 

regi ster Event (m_evtMgr. makeReadEvent (STR0BE_CYCLE) . 
t + m_period * 1. Oe-12) ; 

] 1 



# include "Si mComponentStepped. h" 
# include "Si mChanne I. h" 
# i nc I ude "S i mChan I D. h" 

#include "OASISEngTypes. h" // for Time and Voltage 
class MyDUTMode I : pub I ic OASIS: :SimComponentStepped 
public: 
// constructor 

MyDUTMode I (const OASIS: : Vol tage& v in, const OASIS: : Vol tage& vil, 
const OASIS: : Volt age& voh, const OAS I S : : Vo I tage& vol); 

// get channels 

S i mChanne I * getChanne I (const OAS IS: : S i mChan I D& chan_ i d) ; 
// run method 

void run (const OASIS: :Time& tO, const OASIS: :Time& tf) : 
pr i vate: 
// channels 

OASIS: :SimChannel m_ inputs [8]: 
OAS I S : : S i mChanne I m_outputs [8] ; 

// levels 

OASIS: :Voltage m_vih; 
OASIS: :Voltage m_vi I ; 
OASIS: : Voltage m_voh; 
OASIS: : Voltage m_vol ; 
OASIS: :Voltage m_vz; 
} : ... . 



void MyDUTMode I : : run (const OASIS: :Time& tO, const OASIS: :Time& 

// loop through each wire 

for (unsigned i = 0: i < 8; i++) 

{ 

// loop through all the edges from the input channel 
for (OASIS: :SimWaveformlter wf_iter 

= m_ inputs [i]. getWaveforml ter (m_v i h, m_vil, tO, tf) ; 

! wf_ iter, end () : wf_i ter. next 0) 

{ 

// write edges with 1 nsec delay 
switch (wf_ iter, get State ()) 
I 

case OASIS: :SimWaveform Iter: :H: 

m_outputs [ i ] . set(wf_i ter. getTimeO + 1.0e-9, m_voh) : 
case OAS IS: :SimWaveform Iter:: L: 

m_outputs[i]. set(wf_i ter. getTimeO + 1.0e-9, m_vol): 
case OASIS: :SimWaveformlter: :Z: 

m_outputs[i]. set (wf_ iter. getTimeO + -I.Oe-9, m_vz) ; 

} 1 

//terminate write for each output channel 
m_outputs [ i ] . end (tf ) : 

// flush each input channel 
m_ i nputs [ i ] . flush (tf) : 



£ooo 



- ISA 



Software on Site CPU , ^ , n 








HLC 








^dr^MiBsSSrMiSram^^^i^^^^^^ 






PCI Driver 














Hardware 






Busl/F 




















Bus Switch 






Tester Module 








l6o 1 170 





6o30 



£oso 



Offline Process on Site CPU 






HLC 






CbrnMuncati 



















6060 



Tester Emulator Process 






System Bus Emulator 












Tester Module Emulator 











